The distinction between lobular neoplasia and infiltrating lobular carcinoma from ductal neoplasia and infiltrating duct carcinoma with equivocal histologic features may present a challenge as this distinction has important therapeutic implications. Although E-cadherin staining has been of value in helping to make this determination, the variability of the E-cadherin staining pattern and the immunohistochemistry techniques can be problematic in clinical practice. A total of 161 cases of breast lesions previously diagnosed as lobular neoplasia and infiltrating lobular carcinoma were selected from the departmental files. Three surgical pathologists interpreted them in a blinded manner for the histology diagnoses and E-cadherin staining. E-cadherin staining was conducted on the paraffin-embedded sections of the breast lesions using two different source antibodies. Our results using morphology and E-cadherin stain agreed with the previous diagnoses of lobular neoplasia and infiltrating lobular carcinoma in 140 of 161 cases (86.9%). Among the 140 cases, three pathologists agreed with the morphologic diagnoses of lobular neoplasia and infiltrating lobular carcinoma in 100 (71.4%), two pathologists in 26 (18.6%) and one pathologist in 14 (10%). All three pathologists disagreed with the previous diagnoses of lobular neoplasia and infiltrating lobular carcinoma but reevaluated as ductal lesions in 21 cases (13.0%). E-cadherin staining was confirmatory in 136 of total 161 cases (84.5%) of both lobular and duct lesions by showing the loss of staining in lobular lesions and the presence of complete membrane staining in duct lesions. Aberrant E-cadherin reactions were retained weak or partial incomplete thin membrane reaction in lobular-type lesions and reduced membrane reaction in ductal-type lesions were seen in 25 of the total 161 cases (15.5%). E-cadherin immunoreaction with two different antibodies showed discrepant results in 5 of 78 cases tested (6.4%). This study illustrates (1) interobserver variability of the morphologic diagnoses of lobular neoplasia/infiltrating lobular carcinoma and duct neoplasia/infiltrating duct carcinoma, (2) the occasional presence of aberrant E-cadherin stain pattern in these breast lesions and (3) variability of E-cadherin immunostaining results by two different antibodies.
Lobular neoplasia (atypical lobular hyperplasia and lobular carcinoma in situ) and infiltrating lobular carcinoma are distinct subsets of breast tumors, based on histology, genetics and biology. In 1941, Foote and Stewart 1 described 'isolated cell or groups of small uniform cells in the lobule or in the terminal duct' to more extensive lesions with acinar distension and obliteration of the luminal space. Since then a number of authors 2-6 have described generally accepted histologic criteria to distinguish lobular from ductal lesions of the breast. However, certain areas of morphologic overlap do occur, such as (1) lobular carcinoma in situ may be mimicked by a solid growth pattern of low-grade duct carcinoma in situ and may coexist in the same duct lobular unit, 7 (2) comedo-type necrosis can occur in both duct carcinoma in situ and lobular carcinoma in situ, 5, 8 (3) pleomorphic lobular carcinoma in situ can be difficult to distinguish from duct carcinoma in situ 9, 10 and (4) the diffuse targetoid growth pattern typified in classic lobular carcinoma may also be seen in both infiltrating duct carcinoma and infiltrating lobular carcinoma and its variants.
In recent years, E-cadherin immunostaining has been shown to be useful in distinguishing ductalfrom lobular-type breast lesions. E-cadherin is a cell adhesion molecule that interacts with the actin cytoskeleton by binding of a-, b-and g-catenins. The loss of E-cadherin-mediated cell adhesion is thought to account for the characteristic dyscohesion of lobular neoplastic cells and highly infiltrative growth pattern of invasive lobular carcinomas. E-cadherin membrane staining is reported to be completely absent in lobular neoplasia/infiltrating lobular carcinoma and is present in duct carcinoma. However, the reduction of E-cadherin stain in some high-grade infiltrating duct carcinoma and retained weak E-cadherin staining in some lobular neoplasia/ infiltrating lobular carcinoma raise questions about using E-cadherin stain to distinguish lobular from duct lesions.
Although the treatment of stage-matched infiltrating lobular carcinoma and infiltrating duct carcinoma is similar and has similar outcomes, [11] [12] [13] the distinction of in situ lesion is clinically important. Lobular carcinoma in situ diagnosed by core or excisional biopsy requires no further surgery, whereas duct carcinoma in situ necessitates complete surgical excision and possible additional radiotherapy.
The aims of this study are to (1) address the challenges in diagnosing lobular neoplasia/ infiltrating lobular carcinoma by morphology with routine hematoxylin and eosin stain and assess interobserver variability, (2) readdress the existence of aberrant E-cadherin staining in both duct and lobular lesions and (3) compare the E-cadherin immunoreaction using two different clone of antibodies.
Materials and methods
A total of 161 cases of lobular neoplasia/infiltrating lobular carcinoma lesions previously diagnosed during the period of 1998-2004 were retrieved from a pathology database. During this period, the total of 1497 cases of breast cancer were recorded in the hospital tumor registry and consisted of 807 (53%) cases of infiltrating duct carcinoma NOS, 156 (10%) duct carcinoma in situ, 98 (6.5%) infiltrating lobular carcinoma, 44 (3.1%) lobular carcinoma in situ and the rest other types.
Breast specimens were obtained from 40-to 80-year-old female patients by core biopsy, excision or mastectomy. The tissue sections were prepared by fixation in 10% neutral-buffered formalin, processed and embedded in paraffin, and stained with hematoxylin and eosin. One pathologist selected one or two representative slides from each case, which contained the diagnostic lobular neoplasia/infiltrating lobular carcinoma lesions. Three other surgical pathologists each reviewed the hematoxylin and eosin slides independently in a blinded manner without the knowledge of the results of the E-cadherin immunostaining.
The morphology diagnoses of lobular neoplasia/ infiltrating lobular carcinoma were made by using published conventional architectural and cytologic criteria. [2] [3] [4] [5] [6] The terminal duct lobular units in classic lobular carcinoma in situ are distended by a solid proliferation of dyscohesive small cells with uniform round-oval nuclei showing relatively homogenous chromatin and absent or inconspicuous nuclei. These cells did not form tubules or lumen and consisted of the entire population of cells in the involved acinus. Some of the cells contained intracytoplasmic vacuoles, with occasional signet ring cells. Pleomorphic lobular carcinoma in situ is characterized by a growth pattern similar to the classic lobular carcinoma in situ but with a greater nuclear atypia. Infiltrating lobular carcinoma was classified as classic, solid, alveolar, tubulolobular and pleomorphic type. Tubulolobular carcinoma is composed of intermixed, round to angulated tubules and single-file cell cords with a diffuse and targeted pattern as in classic lobular carcinoma. The morphologic interpretation was grouped as (1) the ductal type including atypical duct hyperplasia, duct carcinoma in situ and infiltrating duct carcinoma, and (2) the lobular-type encompassing atypical lobular hyperplasia, lobular carcinoma in situ and infiltrating lobular carcinoma including its variants.
Immunohistochemistry was conducted on a 5-mm thick formalin-fixed deparaffinized section by using E-cadherin antibodies from two different sources with their recommended appropriate linking system, but using the same heat-induced epitope antigen retrieval techniques: (1) 161 cases were stained with the E-cadherin antibody (ECH-6, prediluted; Cell Marque, Rocklin, CA, USA) using an LSAB2 linking system and (2) 78 cases also were stained with E-cadherin antibody (NCH-38, 1:25 dilution; DakoCytomation, Carpinteria, CA, USA) using an EnVision dual link system. All the stains were carried out by a Dako automated immunostainer. A positive control slide contained normal breast ducts and infiltrating duct breast carcinoma. An appropriate negative control was included. Only one section was tested from each case. In our laboratory, the immunoreactivity and the staining pattern with the E-cadherin antibody from Cell Marque (ECH-6 clone) was more reproducible and correlated with the morphologic features of the lobular neoplasia/infiltrating lobular carcinoma. Therefore, in this study, the E-cadherin immunoreaction with this antibody was used as the gold standard to interpret the reaction with the other antibody.
The presence of strong complete circumferential membrane stain in epithelial cells of normal ducts was defined as positive internal and external controls. The immunostaining intensity and pattern were evaluated as to the (1) absence or presence of circumferential membrane staining, or (2) reduced-intensity, partial or weak linear membrane staining, or focal or dot-like cytoplasmic or membrane reaction, or (3) a combination of these patterns.
Results
Agreement with the previous diagnoses of lobular neoplasia/infiltrating lobular carcinoma lesions by morphology and E-cadherin staining was found in 140 of 161 (86.9%) of the cases. Among the 140 cases, three pathologists agreed with the previous morphologic diagnoses of lobular neoplasia/ infiltrating lobular carcinoma in 100 cases (71.4%), two pathologists in 26 cases (18.6%) and one pathologist in 14 cases (10.0%). All three pathologists disagreed with the previous diagnoses of lobular neoplasia/infiltrating lobular carcinoma but agreed with those as ductal-type lesion in 21 cases (13.0%).
The 140 cases of lobular neoplasia/infiltrating lobular carcinoma consisted of 119 lobular neoplasia/infiltrating lobular carcinoma (106 cases of classic infiltrating lobular carcinoma and lobular carcinoma in situ and 13 lobular variants (9 cases of pleomorphic lobular carcinoma, 2 tubulolobular carcinoma and 1 each of solid carcinoma and alveolar-type lobular carcinoma)) and 21 cases that were initially interpreted as lobular lesion on morphology, but were reclassified as duct neoplasia/infiltrating duct carcinoma following E-cadherin staining.
As shown in Table 1 , E-cadherin membrane expression supported the diagnoses of 121 of 140 cases (86.4%) of lobular neoplasia/infiltrating lobular carcinoma by complete loss of membrane staining and 19 cases (13.6%) with the classic morphology of lobular neoplasia/infiltrating lobular carcinoma but the aberrant staining by retained or weak thin membrane staining (Figures 1 and 2 ). The 121 lobular neoplasia/infiltrating lobular carcinomas included 106 cases that were initially diagnosed as lobular neoplasia/infiltrating lobular carcinoma and an additional 15 cases that were diagnosed as lobular neoplasia/infiltrating lobular carcinoma after E-cadherin staining. Of nine pleomorphic variants, eight showed complete absence and one focal weak staining. Both solid and alveolar types showed complete absence of membrane staining. Of two cases of tubulolobular carcinoma, one showed complete absence and the other reduced incomplete linear membrane staining. The seventeen cases of combined lobular and duct lesions included five lobular carcinoma in situ with duct carcinoma in situ in the same lobule, nine lobular carcinoma in situ with infiltrating duct carcinoma, one infiltrating lobular carcinoma with duct carcinoma in situ and two lobular carcinoma in situ with duct carcinoma in situ and infiltrating duct carcinoma. E-cadherin stain in these cases showed transition from weak to strong and focal to complete membrane staining in the in situ and also invasive carcinoma ( Figure 3 ).
The 19 aberrant E-cadherin staining (Table 1 ; Figure 4 ) of lobular neoplasia/infiltrating lobular carcinoma was exhibited as fragmented, discontinuous, faint, partial membrane or granular staining in 16 cases (11.5%) and perinuclear dot-like or punctate cytoplasmic staining in 3 cases (2.1%), and that of 6 duct lesions (28.6%) as reduced weak linear but thin complete membrane staining. The greatest numbers of strongly E-cadherin-stained lobular carcinoma cells were identified near the periphery, particularly along the leading edge of the invasive tumors. In lobules partially occupied by lobular carcinoma in situ cells, the tumor cell population was outlined by its negativity for E-cadherin staining, contrasting with the positive staining of the residual terminal ductal epithelium.
Of the 21 cases that were reevaluated as duct lesion by the morphology, the E-cadherin staining confirmed the diagnoses of duct lesions by complete circumferential membrane expression throughout the tumor in 15 of 21 cases (71.4%; Table 1 ; Figure 2 ), and aberrant staining with reduced or focal membrane reaction in 6 cases (28.6%; Figure 4 ). The reduced or focal aberrant staining was mostly located at the peripheral region or the leading edge of invasion of infiltrating duct carcinoma or invasive area adjacent to the duct carcinoma in situ. From strong to weak heterogenous staining was observed even within the same duct or within the same lobules ( Figure 4) . These neoplastic cells with the reduced or focal reactive ducts appear to have greater cellular dyscohesion and a more extensive single-cell infiltrative pattern than cells located in the central regions of the neoplasm.
In our study, we observed the following pertinent findings: E-cadherin staining was confirmatory in As a whole, our study showed the usefulness of E-cadherin staining in distinguishing lobular neoplasia/infiltrating lobular carcinoma from duct lesions with the equivocal morphologic features. Figure 1 Diagnostic utilization of E-cadherin staining in lobular-type lesions. Complete loss of E-cadherin membrane staining in classic lobular carcinoma in situ with small and round cells with mild hyperchromasia and inconspicuous nucleoli, occasional intracytoplasmic lumina and rare signet-ring morphology that distend the lobular unit (a, b), lobular carcinoma in situ with central necrosis (c, d), pleomorphic lobular carcinoma in situ (e, f), solid lobular carcinoma (g, h), classic infiltrating lobular carcinoma (i, j), infiltrating pleomorphic carcinoma (k, l).
These were solid duct carcinoma in situ vs lobular carcinoma in situ (11), sclerosing adenosis involved by lobular carcinoma in situ vs duct carcinoma in situ (1), pagetoid spread of duct carcinoma vs lobular carcinoma (1), pleomorphic lobular carcinoma in situ and infiltrating lobular carcinoma vs infiltrating duct carcinoma (3) or combined tumors as illustrated above. In the majority of cases, E-cadherin-negative in situ lesions composed of a low-grade uniform solid proliferation, regardless of the predominant site of involvement (ducts or lobules), were usually accompanied by an invasive carcinoma with the features of E-cadherin-negative infiltrating lobular carcinoma. Conversely, E-cadherinpositive in situ lesions were accompanied by E-cadherin-positive invasive carcinoma of the ductal type. Neither the presence of necrosis nor that of an occasional microacini would exclude a lobular carcinoma in situ.
Discussion
Our study illustrates the challenges for rendering an accurate interpretation of lobular neoplasia/infiltrating lobular carcinoma by morphology even with the aid of E-cadherin staining. Some of the difficulties in distinguishing lobular neoplasia/infiltrating lobular carcinoma from duct lesions arise from overlapping morphologic features, resulting in inter-and intraobserver variability and subjectivity.
In recent years, E-cadherin staining has been utilized routinely to distinguish indeterminate morphologic features of duct vs lobular lesions (Table 2 ). However, our study demonstrates the variability of E-cadherin staining and an aberrant E-cadherin staining pattern in both duct and lobular lesions, making it difficult to interpret accurately lobular neoplasia/infiltrating lobular carcinoma. A strong uniform cell membrane staining was displayed in some tumor cells, suggesting a duct origin of the tumor cells, but they also displayed a lobular growth pattern, a 'lobular' phenotype. Other tumor cells exhibited a reduced discontinuous thin or punctate membrane staining but a ductal-type morphology. Thus, weak incomplete positive membrane staining may not completely exclude the diagnoses of infiltrating lobular carcinoma or include of infiltrating duct carcinoma as E-cadherin expression is retained in some cases with a characteristic infiltrating lobular carcinoma morphology and reduced in some cases with infiltrating duct carcinoma. In addition, weak dot-like cytoplasm or discontinuous membrane reaction can be seen in the morphology of both lobular-or ductaltype lesions. Similarly, the morphology of duct carcinoma in situ with comedo-type necrosis can be either duct carcinoma in situ or lobular carcinoma in situ, although the absence of E-cadherin staining and the appropriate morphologic changes of lobular neoplasia provides a reasonable degree of confidence that the lesion is lobular neoplasia. 8, 21 The pagetoid spread of lobular carcinoma in situ to E-cadherin-reactive benign cells could be mistaken for the reactivity of duct carcinoma in situ. These phenomena may account for the reported instances of lobular carcinoma with E-cadherin reactivity. The complete absence of staining adjacent to the lesion with faint partial staining in the same lobule with indeterminate histology type may be in fact combined duct and lobular lesions that require different patient management. 
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YJ Choi et al Figure 2 Diagnostic utilization of E-cadherin staining in duct-type lesions. Complete circumferential membrane of E-cadherin staining: classic duct carcinoma in situ (a, b), classic infiltrating duct carcinoma (c, d), carcinoma in situ with lobular configuration but complete membrane staining (e, f), in situ duct carcinoma with lobular configuration and dyscohesive low-grade tumor cells but complete membrane staining (g, h) and infiltrating carcinoma with targetoid spread but complete membrane staining (i, j).
As shown in Table 3 , such aberrant E-cadherin reaction has been observed by previous studies in the ranges of 0.4-54%. Goldstein et al 24 reported 9% of lobular carcinoma in situ with E-cadherin membrane expression, usually in a patchy distribution and of lesser intensity than noted in duct carcinoma in situ, and that the patients with E-cadherin reactive lobular carcinoma in situ developed a subsequent ipsilateral carcinoma significantly more often than patients with E-cadherin nonreactive lobular carcinoma in situ. They suggested reactive E-cadherin in lobular carcinoma in situ as risk factors for subsequent carcinoma similar to those of patients with low-grade intraductal carcinoma. In addition, others reported reduced E-cadherin reaction as a predictor of increased invasiveness, disease recurrence and metastatic potential in high-grade duct carcinoma, 18, 29, [32] [33] [34] [35] and retained partial thin granular heterogenous membrane or cytoplasmic E-cadherin expression in lobular-type lesions. 11, 14, 19, 22, 24, 27, [29] [30] [31] 36 Focal cytoplasmic reaction was considered to be related to the presence of P-or N-cadherin. 37 Figure 3 Combined lobular and duct carcinoma. The morphologic features of lobular and duct growth patterns and mixed E-cadherin staining patterns of absent, weak to strong complete membrane staining with transition from strong membrane to granular staining in the same lobules or in the same ducts. The E-cadherin staining patterns were similar in both in situ (a-d) and invasive lesions (e-g). Arrow indicates a loss of E-cadherin staining infiltrating cancer cells.
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Although loss of E-cadherin-mediated cell adhesion is thought to account for the characteristic dyscohesion of lobular neoplasia and the infiltrative growth pattern of invasive lobular carcinoma, lobular neoplasia/infiltrating lobular carcinoma also has been shown to have alterations of the E-cadherin complex, a-catenin, b-catenin and p120 catenin. 20, [38] [39] [40] [41] [42] [43] Thus, the aberrant staining in some cases may be due to alterations not only in E-cadherin protein but also in the catenins.
The genetic mutations and loss of heterozygosity 40, [44] [45] [46] [47] [48] involving a region of the 16q chromosome, defects in transcription 49 and methylation 47, 50, 51 have been demonstrated in lobular neoplasia/infiltrating lobular carcinoma. Such changes of the E-cadherin gene are thought to be responsible for the loss of E-cadherin membrane expression and it appears to be an early event in the majority of lobular carcinoma in situ cases. 52 Compiled data from multiple studies 46 revealed that Figure 4 Aberrant E-cadherin staining with retained staining in lobular carcinoma and reduced and weak staining in duct-type lesions. Infiltrating lobular carcinoma with retained beaded, discontinuous, faint, partial granular or sparse membrane staining and perinuclear dot-like cytoplasmic staining (a-c), lobular carcinoma, alveolar variant with retained staining (d, e); reduced partial and focal membrane staining in DCIS and infiltrating duct carcinoma (f, g/h, i, j), tubulolobular carcinoma with reduced weak staining (k-n) and infiltrating carcinoma with neuroendocrine features and reduced and focally accentuated staining (o, p). The above information suggests that the structural phenotype does not always match the 'genotype' as illustrated by the E-cadherin immunohistochemical staining pattern. The retained aberrant E-cadherin expression in lobular lesions may imply the presence of an intact 16q E-cadherin gene with a duct carcinoma in situ genotype, with its accompanying risk factors of duct carcinoma in situ. Also, the characteristic cellular dyscohesion of lobular carcinoma in situ may be the result of low-grade duct carcinoma in situ that has sustained alterations in one of the molecules related to the E-cadherin binding system, such as the a-, b or g-catenins but an intact E-cadherin molecule. Conversely, the reduced E-cadherin expression in duct lesions may be due to downregulation and decreased E-cadherin gene transcription caused by hypermethylation, 46 or post-translational modification and abnormal function of the normally expressed molecules. Downregulation of g-catenin can affect the formation of desmosomes, suggesting that cell dyscohesion in some ductal carcinoma may be due to dysfunction of cell-binding structures other than adherent junctions. In addition, a gene other than the E-cadherin may be the target in duct carcinoma. 48 As shown in Table 3 , the degree and frequency of aberrant E-cadherin staining is variable in different studies. This may well be a reflection of variability of immunohistochemistry techniques including the number of sections stained per case, thickness of the sections, clones of the antibody used and antigen retrieval system. Most of the studies reported used the HECD-1 clone of E-cadherin but different dilutions, antigen retrieval system, buffer, pH, incubation time and linking system. It is interesting 24 found that the E-cadherin reactivity varied according to the number of blocks and thickness of the section. In relation to the different clone and source of the antibodies, our study showed a 6.4% discrepancy between two different antibodies. Different clones of E-cadherin antibody may fail to react in a membranous pattern and occasionally may demonstrate diffuse cytoplasmic or dot-like weak immunoreactivity with human P-cadherin. 30 The observations suggest that the immunohistochemistry for E-cadherin staining requires standardization.
Although infiltrating lobular carcinoma and infiltrating duct carcinoma are different entities with different clinical courses and different biologic phenotypes, no clinically meaningful differences in survival are evident. At present both types are managed similarly and the histologic subtypes are not a factor in the therapeutic decision-making process and are not considered an important prognostic or predictive factor at diagnoses. However, Cristofanilli et al 53 reported that classic infiltrating lobular carcinoma responds less well to chemotherapy and the difference in response rate between infiltrating lobular carcinoma and infiltrating duct carcinoma persisted even after adjusting for hormone-receptor status and the use of taxane.
Breasts harboring lobular neoplasia have been shown frequently to contain associated invasive lobular carcinoma and a high-risk duct lesion 9 including atypical columnar cell changes 36 and atypical cystic lobules. 54 In general, some authors 8, 21 recommend that in patients with a diagnosis of lobular carcinoma in situ on core biopsy, a surgical excision is warranted if another high-risk lesion is present. Currently, the cases of in situ carcinoma with mixed lobular and ductal features are treated as duct carcinoma in situ. However, combined-type lesions with equivocal ductal and lobular features and absent or aberrant E-cadherin staining would be a challenge in clinical management.
In conclusion, this study indicates the followings: (1) for the most part, in breast lesions with equivocal histologic features of duct or lobular lesions, E-cadherin immunohistochemistry stain is a useful diagnostic tool to differentiate ductal from lobular carcinomas of the breast; (2) in general, tumors with a complete lack of E-cadherin membrane staining most likely represent lobular carcinoma, whereas tumors demonstrating circumferential membrane expression of E-cadherin invariably represent invasive carcinoma of the ductal type; (3) the most consistent changes of aberrant E-cadherin staining were partial thin linear staining or dot-like cytoplasmic staining in lobular lesions and reduced but thick membrane staining in duct lesions; (4) the most consistent morphologic changes for lobular neoplasia/infiltrating lobular carcinoma appear to be noncohesive uniform appearance and intracytoplasmic lumina of the tumor cells and (5) the classification of low-grade in situ lobular or duct 
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ABC, avidin-biotin complex; CIS, carcinoma in situ; DCIS, duct carcinoma in situ; HIER: heat-induced epitope retrieval; HRP, horseradish peroxidase; IDC, infiltrating duct carcinoma; ILC, infiltrating lobular carcinoma.
Bold number and percentage: cases with aberrant E-cadherin reaction.
Sources of E-cadherin antibodies: a, research product from The Netherlands; b and d, Zymed, San Francisco, CA, USA; c, research antibody from Germany; e, R&D system from UK.
carcinoma should not be based solely on the presence or absence of E-cadherin membrane activity due to presence of the existence of aberrant E-cadherin staining. The combination of E-cadherin staining and morphology is important for evaluation of a breast lesion with equivocal histologic features.
As the diagnosis of lobular neoplasia/infiltrating lobular carcinoma remains a highly subjective and challenging task, reviewing the cases with indeterminate morphology and/or E-cadherin staining in the intradepartmental conferences is of help in final interpretation of lobular neoplasia or duct neoplasia.
CK 8 37 and high molecular weight cytokeratin 17, 55, 56 have been used to distinguish between duct and lobular lesions, but we were not able to reproduce the same results. We are in the process of testing other immunomarkers such as catenins and other cadherin antibodies to distinguish lobular neoplasia or duct neoplasia.
There is a great need for the standardization in interpretation of E-cadherin immunostaining. In addition, microdissection of the lesions with indeterminate morphologic features and/or aberrant E-cadherin staining by utilizing emerging technologies such as high throughput genome mapping and microchip cDNA expression arrays 46, 48, 49, 52, 57, 58 may further elucidate molecular differences in these different types of breast cancer. Several of the genes identified in duct and lobular types may prove to be useful and may be attractive targets for therapies directed against specific types.
